below 4%. Less expensive rice sold to export markets may be milled to a lesser degree and may have higher percentage of broken kernels.
Probiotics
Probiotics are defined as the live micro organisms which are a dietary supplement that possess many beneficial effects to the host by their activities in the human gut [18, 19] . They are able to survive in the presence of the bile acids in the human gut and able to form colonies in the gastrointestinal tract without harming the host [19] . Although many few strains of micro organisms have probiotic characteristics [20] , they are mainly Lactobacillus and Bifidobacterium.
Food that selectively stimulates the growth of these organisms in the human gut is known as probiotic [21] . Probiotics either naturally occur in the food or can be specific supplements. Probiotics are mainly dietary fibres [20] . The intake of a probiotic can increase a specific probiotic or a limited number of beneficial bacteria commensal in the colon [22] and can change the composition of the micro organisms in gut to a healthy flora [23, 24] . Probiotics can induce luminal or systemic effects that are beneficial to the host"s health. Any food that is a probiotic should be neither hydrolysed nor absorbed in the upper part of the gastrointestinal tract. A combination of probiotic micro organisms and probiotic carbohydrates is called as a symbiotic food.
Foods that are consumed by endogenous colonic bacteria in the colon are known as colonic food. These foods indirectly provide the host with energy, methanolic substrates and essential micronutrients. Non digestible carbohydrates (oligosaccharides and polysaccharides), some peptides, proteins and certain lipids (both ethers and esters) are not absorbed in the upper part of the gastro intestinal tract or hydrolysed by the human digestive enzymes. These foods can be considered as candidates for probiotics [22] . Non digestive carbohydrates (resistant starch, non-starch polysaccharides, plant cell wall polysaccharides, hemicellulose, pectin, gums and non digestible oligosaccharides) [25] can all be classified as colonic foods.
According to the current data available on the probiotics as noted in 2002 by Food and Agriculture Organization (FAO) and the World Health Organisation (WHO), probiotic micro organisms that are most effective on health of human when consumed in adequate amounts. However, in this statement, "adequate amount" of probiotics or the number of liver microbes required has not been defined yet. Metabolically active bacteria are useful in the human gut only if the number of micro organisms per gram of food is in excess of 10 6 at the time of consumption.
The importance of probiotics are as managing lactose intolerance, prevention of colon cancer, lowering cholesterol, lowering blood pressure, improving immune function and preventing infections, reducing antibioticassociated diarrhoea and inflammation, etc,.
II. Materials And Methods
Three rice varieties were selected for the study based on their availability and their popularity in India. Brown rice (Palakkadu Matta), Ponni rice (Raw rice) and Puzhungal rice (Parboiled rice) were mostly used for the preparation of several processed rice products.
preparation of Sample
The above mentioned rice varieties were washed well with water. The staple water was prepared by taking 200 grams of rice in 600ml of water in a vessel and it was cooked. The water was them drained out and taken in a sterile glass bottle which was autoclaved 10 minutes before draining the staple water. The sample was then taken to the laboratory within 2 hours for further studies and labelled as sample 1, sample 2 and sample 3.
Serial Dilution
25ml of the sample was poured into 225ml of Ringer Martin solution. It was mixed well which gave the dilution of 10 -1 . From this dilution 10ml of the sample was poured into 90ml of Ringer Martin solution. It was mixed well and gave the dilution 10 -2 . From this 1ml of sample was taken and transferred into 9ml of Ringer Martin solution and marked as 10 -3 . 1ml of sample was taken from 10 -3 dilution and transferred in another 9ml of Ringer Martin solution. It was marked as 10 -4 dilution. From this 1ml of sample was poured into 9ml of Ringer Martin solution and marked as 10 -5 dilution. 1ml of sample was taken and diluted with 9ml of solution which was autoclaved and marked as 10 -6 dilution. From 10 -6 dilution 1ml of sample was taken and transferred into 9ml of the solution. It was marked as 10 -7 dilution. Finally, from 10 -7 dilution 1ml of sample was taken out and discarded.
The main purpose of Serial Dilution is to isolate the population of the microbes in order to pick up the colonies using Agar medium.
Grams Staining
In a glass slide the smear of the organism were made using an inoculation loops. It was air dried and then heat fixed. The smear was first treated with the basic dye, methyl violet solution, so that it covers the whole smear and appears violet. It was allowed to act for 1 minute and then rinsed with distilled water. The smear was then treated with Gram"s iodine solution and allowed to react for 30 seconds to 1 minute and rinsed with distilled water. It forms a complex with methyl violet inside the cell. The smear was then decolorized with 95% ethanol by holding the slide in a slanting position. The alcohol was added drop by drop with the help of a dropping bottle on the slide so that the alcohol runs over the smear and decolourizes it. The decolourization may take 30 sec to 1 min and immediately washed with distilled water. During the process some bacteria loose the methyl-iodine complex (MV-I), where as some bacteria retain the MV-I complex. The smear was then covered with safranine and allowed to act for 1 min. It was then rinsed with distilled water. At this stage, the organisms which have lost the MV-I complex take up the pink dye and appear pink. The ones which did not lose MV-I complex remained violet. It was then air dried and examined under the microscope with oil immersion objective.
Motility Test
A grease free cavity slide and a grease free cover slip was taken. 4 corners of the cover slip were covered with Vaseline gel. A drop of distilled water was placed on the cover slip. Then the colony was inoculated with a circular loop on the drop of water placed on the cover slip. The slide was then reversed. In between the gap the motility of the organisms was seen. The margin of the cover slip was viewed under microscope with 40x objective.
Catalase Test
Pure growth of the organisms was transferred from the agar to a clean slide with a loop or glass rod. A drop of 3% hydrogen peroxide was added to the growth and the result was observed.
Oxidase Test
With the help of an inoculation loop a colony was picked up from the pure culture plate. It was rubbed over the oxidase reagent paper. Development of purple colour indicates the result.
Biochemical Tests 2.7.1 Citrate Test
A small quantity of the pure growth was transferred on nutrient agar and made into a streak on the Simmon"s Citrate agar using an inoculation loop. The tubes were placed in slanting position and allowed to solidify. It was incubated at 37 o C for 24 hours. The result was viewed by change in colour.
Indole Test
A small quantity of the pure growth was transferred on nutrient agar into the peptone water using an inoculation loop. The contents were makes by gently rolling the tubes between the palms. It was incubated at 37 o C for 24 hours. The result was viewed by adding few drops of kovac"s reagent.
Methyl Red Test
MR broth was prepared and sterilized using in an autoclave at 121 o C for 15 min in 15 Lbs. The test tubes with broth were inoculated with the test culture. It was incubated at 37 o C for 24 hrs. The results were viewed by adding MR reagent and were thoroughly mixed.
Triple Sugar Iron Test
The ingredients were mixed well and the agar was dissolved by boiling. The pH was the checked. It was distributed in 3-4ml quantities in 12x100mm test tubes. It was then autoclaved at 121 o C for 15 min in 15 lbs; and allowed to set in such a way that about 1 inch butt and a slope were obtained. The organisms was then picked from the top of a single colon from primary isolation plate or from pure growth with a straight wire, and inoculated by stabbing down the centre of agar butt carefully. The inoculating wire was carefully at 37 o C and the result was read after 18-24 hrs of incubation.
Sugar Fermentation Test
5ml of peptone water was taken in a test tube to which 1% sugar solution (Glucose and Lactose) was added. To it Durhan"s tube was placed in inverted position. The test tube was autoclaved at 121 o C for 15 min in 15 lbs and was cooled. The test culture was inoculated into Durhan"s tube and incubated at 37 o C for 48 hrs. Based on the presence of turbidity and gas production the results were confirmed.
Aerobic and Anaerobic Test
0.56 grams of MRS agar was dissolved in 10ml of distilled water. It was cotton plugged and autoclaved at 121 o C for 15 min in 15 lbs.
The agar was poured in 2 petri plates, one for aerobic growth and the other for the anaerobic growth of the organisms. The test organisms were taken from the agar"s land and were streaked on the MRS agar plates. The aerobic plate was incubated at 48 o C and the anaerobic plate was incubated at 72 o C for 48 hrs in an aerobic chamber (this slows down the growth). The colony morphology was then identified.
Nacl Tolerance Test
1 gram of 5% of sodium Chloride salt was mixed with 5ml of MRS broth in a test tube. In another tube 5ml of MRS broth without salt was taken. With a circular loop the test cultures were inoculated into the broth (with and without salt) and it was incubated at 37 o C for 48 hrs.
Bile Tolerance Test
1 gram of 2% Bile salt was mixed with 5ml of MRS broth in a test tube. In another tube 5ml of MRS broth without Bile salt was taken. With a circular loop the test cultures were inoculated into the broth (with and with out bile) and it was incubated at 37 o C for 48 hrs.
PH Tolerance Test
The test cultures were grown in 5ml of MRS broth at 37 o C for 48 hrs. The cultures were centrifuged at 8000 rpm for 10 min at 4 o C. The pellets were washed twice in sterile phosphate-buffered saline (PBS), with pH 7 and resuspended (1:100) in PBS to achieve a cell density of 1x10 12 cells/ml. The cultures were analysed for pH 1, pH 2 and pH 3.
To 9.9ml of PBS at pH 1; 0.1ml from 5ml PBS was added. This procedure was repeated for every 1 hour up to 3 hours to record the growth of the colony. Similarly for pH 2 and pH 3, the same procedure was carried out to record the growth.
Antimicrobial Test
Muller-Hinton agar (MHA) was used as the medium for bacterial growth. MHA was weighed for 7.6 grams and taken in a clean conical flask. It was diluted with 200ml of distilled water and then plugged using absorbent cotton. It was autoclaved at 121 o C for 15 min in 15 lbs and then cooled. Sterile petri plates were used for the preparation. The prepared MHA was poured into plates and allowed to solidify. The incubated pathogenic micro organisms (Escherichia coli, Salmonella typhi, Staphylococcus aureus, Listeria, Shigella, Enterobactor, Klebsiella, Micrococcus, Proteus bulgaris, Bacillus cereus) were swabbed on the surface of agar using sterile cotton swab. The well was cut using a well borer. One drop from the test culture broth was added into the well. The plates were incubated at 37 o C for 24 hrs. The growth of the organisms was observed by the formation of the zone and the diameter was measured in millimetres.
III. Results
From the present study that was carried out to evaluate the efficacy of 3 varieties of staple water as a probiotic and antimicrobial agent the following results were deduced. Rice staple water was found to contain two important probiotic organisms namely, Lactobacillus and Lacto coccus. These two important bacteria as we all know are the beneficial bacteria that are found invading the micro population of our intestine and the probiotic tests that were carried out confirmed it. The existences of two beneficial micro organisms were confirmed by conducting the following tests.
Characterisation of probiotic organisms were confirmed that the gram staining test of sample 1 and sample 3 showed purple coloured, non-sporulating, rod shaped colonies. In sample 2, purple coloured, nonsporulating, circular colonies were formed. The motility test of all 3 samples performed that the organisms might be a non-motile. Due to the organisms showed growth on aerobic and anaerobic plate, it might be confirmed that they could survive in both condition (Table1).
From the confirmatory tests done for probiotics like pH, bile tolerance, Nacl tolerance and sugar fermentation tests, it was deduced that the probiotic organisms like Lactobacillus and Lacto coccus survived in extreme acidic pH as observed in our results. This might be due to the fact that most of the probiotic organisms found in the digestive juices of intestine service in an acidic pH due to the secretion of Hcl (Hydro chloric acid) which is a week acid of pH 1-2 up to 4-5. Similarly they were found to be tolerant to the bitter bile salts because the bile juice secreted by the gall bladder also serves as a store house for the probiotic organisms and hence it might be due to that. The same could be attributed to the Sodium Chloride tolerance and sugar fermentation tests, because sugar fermentation test serves as an indicator for the amount of Lactose that is digested by the probiotic organism, similarly Sodium Chloride test helps in analysing the growth of the probiotic at a particular level of Nacl when compared with a control (Table1, 2 and Fig.1) .
Further, the presence of two probiotic organisms were analysed with anti-microbial activity by subjecting 10 bacterial strains to these probiotic cultures and the inhibitory zones were recorded (Table 3 and Fig. 2, 3, 4) .
Out of the 3 samples were tested, sample 1 namely as Brown Rice (Palakkadu Matta) was found to offer higher amount of microbial resistance and was more effective as a probiotic also. Among the micro organisms that were tested for anti-microbial effect of these probiotic samples Staphylococcus bacteria showed the greatest inhibitory zone.
IV.
Figures And Tables 
V. Conclusion
In the present study the efficiency of the rice varieties available in Tamilnadu and other parts of South India were studied for their probiotic properties, their biochemical nature and their anti-microbial activities. Among the samples analysed, brown rice offered the highest probiotic effect and emerged as the most potent anti-microbial agent. From this we can calculate that traditionally grown cereals have the highest potential and offer more health benefits to the society. This might be of use to the parched public of Chennai city because vary often rice staple water is discarded, if this is put to greater use it might emerge as a potential traditional beverage in the years to come.
